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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an element 
driving device capable of obtaining an excellent display 
image quality by avoiding the phenomena, such as a 
trouble of an image screen caused by disturbance of 
brightness, an insufficient contrast or the like, even in an 
image screen having a rapid motion and a large 
brightness change, in an organic EL panel of an active 
matrix system. 

SOLUTION: A switch TFT 10 for inputting a blanking 
signal to a gate terminal is installed in parallel with a 
retention volume 6 for giving a gate voltage of a driving 
TFT 5 for supplying a driving current to an organic EL 
element s connected to a power supply wire 3. A 
blanking signal is set to the ON state to the gate voltage 
of the driving TFT 5 retained for one frame period, in a 
prescribed period just before the start of the next one - 
frame period, and blanking is executed on the 
luminescence of the organic EL element 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the organic electroluminescence (electroluminescence) component drive circuit of an active matrix To 
the retention volume and juxtaposition which give the gate voltage of the driver element which supplies a drive 
current to the organic EL device connected to a power-source line Equip a control terminal with an input and a 
switching device, and a blanking signal is set at the maintenance period of one frame of the gate voltage of said 
driver element. The organic EL device driving gear characterized by what a blanking is applied to luminescence of 
said organic EL device for by setting a blanking signal to ON at a predetermined period just before the next one- 
frame period starts. 

[Claim 2] In the organic electroluminescence (electroluminescence) component drive circuit of an active matrix 
The organic EL device by which an end is connected to a power- source line, and the drive transistor which 
connected the drain to the other end of said organic EL device, and connected the source to the grounding 
conductor, Between the retention volume inserted between the gate of said drive transistor, and said grounding 
conductor, and the gate of said drive transistor and said grounding conductor The 1st switching device which is 
inserted in said retention volume and juxtaposition and considers a blanking signal as an input at a control terminal, 
The organic EL device drive circuit characterized by having the 2nd switching device by which it is inserted 
between a signal line and the gate of said drive transistor, and on-off control of the control terminal is connected 
and carried out to the control line. 

[Claim 3] The organic EL device driving gear according to claim 2 characterized by what a blanking is applied to 
luminescence of said organic EL device for by making said 1st switching device into switch-on by setting said 
blanking signal to ON at a predetermined period just before the next one-frame period starts in the maintenance 
period of one frame of the gate voltage of said drive transistor. 

[Claim 4] In the organic electroluminescence (electroluminescence) component drive circuit of an active matrix 
The organic EL device by which an end is connected to a power-source line, and the drive transistor which 
connected the drain to the other end of said organic EL device, and connected the source to the grounding 
conductor, Between the retention volume inserted between the gate of said drive transistor, and said grounding 
conductor, and the gate of said drive transistor and said grounding conductor The 1st switching device which is 
inserted in said retention volume and juxtaposition and considers a blanking signal as an input at a control terminal, 
The 2nd switching device to which an end is connected to at the node of the gate of said drive transistor, said 
retention volume, and said 1st switching device, it connects with the control line and on-off control of the control 
terminal is carried out, The conversion transistor by which the node of the gate and a drain was connected to the 
other end of said 2nd switching device, and the source was connected to said grounding conductor, The organic EL 
device drive circuit characterized by having the 3rd switching device by which it is inserted between the node of 
the drain of said conversion transistor, and the gate, and a signal line, and on-off control of the control terminal is 
connected and carried out to said control line. 

[Claim 5] The organic EL device driving gear according to claim 4 characterized by what a blanking is applied to 
luminescence of said organic EL device for by making said 1st switching device into switch-on by setting a 
blanking signal to ON at a predetermined period just before the next one-frame period starts in the maintenance 
period of one frame of the gate voltage of said drive transistor. 

[Claim 6] For said blanking signal, the following signal and following phase of a line are the organic EL device 
driving gear according to claim 1 to 4 which consists of signal shifted and is characterized by what is considered as 
the time amount which the blanking period by said blanking signal is a period of the last of an one-frame period, 
and does not affect the following frame 1 level period every at 1 frame period. 

[Claim 7] The organic EL device driving gear according to claim 1 to 3 characterized by what is constituted from a 
drain of the transistor which makes said 1 st switching device which considers said blanking signal for said retention 
volume as an input at a control terminal, and parasitic capacitance between the sources. 

[Claim 8] The organic EL device driving gear according to claim 1 to 5 characterized by what said drive transistor 
http://www4.ipdl.ncipi.go.jp/cgi 10/31/2005 
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and the transistor which makes said 1st switching device consist of TFT. 

[Claim 9] The display unit equipped with the organic EL device driving gear according to claim 1 to 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the component drive circuit of an active matrix especially about 

the display unit which used the organic EL device. 

[0002] 

[Description of the Prior Art] In recent years, as a device adapting the organic thin film EL element using the 
electroluminescence (it is called Electroluminescence and "EL") phenomenon of an organic thin film, organic thin 
film EL element structure is made into a unit pixel, the flat-surface luminescence mold organic thin film EL display 
which carries out two-dimensional arrangement of the unit pixel superficially on one support substrate, and carries 
out a matrix drive is proposed, and research and development in the organic electroluminescence display by the 
passive matrix is first done as first phase. 

[0003] As the drive approach of this passive matrix, if the matrix of a m line xn train is constituted, a data signal is 
supplied to n train side, a scan signal is supplied to a m line side, and there is the drive approach which constitutes a 
screen by scanning a m line side sequentially for every predetermined period, for example. 

[0004] However, in this passive matrix, when the screen size became large, there was a trouble that the scan time 
for one line becomes short, the average luminance of a screen becomes low, or power consumption became large in 
order to raise brightness. 

[0005] In order to solve this trouble, research and development in the display of an active matrix is done as an 
organic electroluminescence display of the next phase. 

[0006] For example, the configuration as shows light emitting devices, such as an organic EL device, to drawing 8 
as a display driven by the active matrix is proposed by JP,9-305139,A. That is, reference of drawing 8 constitutes 
the display from pixels PI 1-Pmn of mxn arranged in the shape of a matrix. The video signal Sv of an analog is 
amplified with video amplifier by these pixels PI 1-Pmn, and the property of a video signal is further amended and 
supplied to them by the V/I (electrical-potential-difference/current) amendment circuit. In this case, time sharing is 
carried out one by one to Pixels PI 1-Pmn by the scan control circuit, and the video signal Sv is intermittently 
supplied to each pixels PI 1-Pmn. In addition, a synchronizing signal Sync is supplied to a scan control circuit, and 
the scan control circuit is performing scan control by the timing of this synchronizing signal Sync. 
[0007] The driving means is prepared in each pixels PI 1-Pmn, respectively, and it considers as the so-called active 
matrix. A driving means consists of FET (field-effect transistor) components which drive the video signal 
intermittently supplied to each pixels PI 1-Pmn by the constant current according to the level of the video signal 
held with a maintenance means to hold until the following video signal is supplied with the following frame period, 
and the maintenance means. And the constant current which drives each pixels PI 1-Pmn by the FET component is 
supplied. 

[0008] The organic EL device of each pixels PI 1-Pmn comes to emit light according to the supplied constant 
current, and enables it to perform by this gradation control according to a video signal made stepless. For example, 
it sets in the drive circuit of organic EL device O-ELl, and a pixel PI 1 is FET. TR-1 1 are Capacitors CI and FET 
about the video signal which turned on when it was operating as an analog switch and a video signal was given to a 
pixel PI 1, and was inputted. It is impressed by the gate of TR-1. 

[0009] FET Although TR-1 1 are controlled to turn on only at the period when a video signal is given to a pixel PI 1, 
the period used as ON is made into every frame. 

[0010] Thus, the video signal incorporated by the pixel PI 1 is held until the following video signal is given with the 
following frame by the capacitor C 1 . 

[001 1] Moreover, the maintenance electrical potential difference of a capacitor CI is FET. It is impressed by the 
gate of TR-1 and, for this reason, is FET. In the drain of TR-1, the constant current according to this gate voltage 
flows. 

[0012] This FET A TR-1 drain current is supplied to organic EL device O-ELl as cathodic current, and makes an 
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organic EL device emit light with the current according to one-frame period gradation. 

[0013] The configuration of the component driving gear extracted by 1 pixel to drawin g 9 is shown for explanation 
of this condition. Drawing 10 is drawing showing the timing chart explaining the actuation. 
[0014] In drawin g 9 , a signal line 98 corresponds to the video signal Vs of drawin g 8 , and the control line 99 
corresponds to the Rhine synchronizing signal Lsy of drawing 8 . Moreover, for retention volume 96, drive TFT95 
is [ a switching element 97 ] FET to the capacity CI of drawing 8 in TR-1 1 of drawing 8 . The organic EL device 
92 supports TR-1 at O-ELl of drawing 8 , respectively. 

[0015] When drawing 9 is referred to, one-frame period maintenance of the input signal from a signal line 98 is 
carried out with retention volume 96, and the control line 99 makes the gate of drive TFT95 turn on, and makes a 
current pass and emit light to an organic EL device 92, when a switching element 97 is switch-on in an active state. 
[0016] 

[Problem(s) to be Solved by the Invention] However, since the organic EL device 92 is emitting light during an 
one- frame period with the above-mentioned conventional equipment, for example, when a screen changes and it 
sometimes changes to a dark screen rapidly from a bright screen Since a signal-line electrical potential difference 
will change to the next frame period passed few from the frame period which passes many currents to an organic 
EL device as shown in drawing 10 (a), It becomes the form [ like ] which flows backwards to a signal-line side 
through the switching element 97 which considers as an input the control-line signal shown in drawingjj) R> 0 (b). 
The gate maintenance electrical potential difference of Drive TFT As shown in drawing 10 (c), a frame changes 
and the current of the last period sometimes remains, and although the frame of a sink and this Kitsugi is a dark 
screen, a current at the next frame period The brightness of a screen will be raised and it has the trouble of an image 
becoming unsightly or worsening contrast. 

[0017] Moreover, the drive circuit which superimposes a blanking signal on the scanning line of a active-matrix 
substrate is indicated by JP,4-247491,A, for example. However, in this drive circuit, since the blanking signal is 
inserted for every level period, to the trouble of the active matrix which operates on the basis of an one-frame 
(perpendicular) period, an effective means is not offered at all. 

[0018] Therefore, this invention is made in view of the above-mentioned trouble, and in the organic EL panel of an 
active matrix, the purpose avoids which phenomenon with insufficient fault of the screen by brightness being 
confused also on a screen whose brightness change a motion is quick and is large and contrast, and is to offer the 
component driving gear which can acquire good display image quality. 
[0019] 

[Means for Solving the Problem] This invention which attains said purpose is set in the component drive circuit of 
an active matrix. To the retention volume and juxtaposition which give the gate voltage of the driver element which 
supplies a drive current to the organic EL device connected to a power-source line Have the switching device 
which considers a blanking signal as an input at a control terminal, and it sets at the maintenance period of one 
frame of the gate voltage of a driver element. It is characterized by what a blanking is applied to luminescence of 
said organic EL device for by setting a blanking signal to ON at a predetermined period just before the next one- 
frame period starts. 

[0020] The organic EL device by which, as for this invention, an end is connected to a power-source line for the 
component drive circuit of an active matrix, Between the drive TFT which connected the drain to the other end of 
said organic EL device, and connected the source to the grounding conductor, the gate of said drive TFT and the 
retention volume inserted between said grounding conductors, the gate of said drive TFT, and said grounding 
conductor The 1st switching device which is inserted in said retention volume and juxtaposition and considers a 
blanking signal as an input at the gate, The 2nd switching device which is connected between a signal line and the 
gate of said drive TFT, and considers the control line as an input at a control terminal, A blanking is applied to 
luminescence of said organic EL device by setting a blanking signal to ON at a predetermined period just before the 
next one-frame period starts to the gate voltage of preparation ****** and the driver element by which one-frame 
period maintenance is carried out. 
[0021] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. Drawing 1 is drawing 
showing the configuration of the component driving gear of the gestalt of 1 operation of this invention. If drawin g 1 
is referred to, the gestalt of 1 operation of this invention will be considered as the configuration which drives an 
organic EL device 2 in the active-matrix circuit which consists of the power- source line 3, a signal line 8 and the 
control line 9, the 1st switching element 7, retention volume 6, drive TFT5, and a switch TFT 10. Predetermined 
driver voltage is impressed to the power-source line 3, and the grounding conductor 4 is grounded. In this 
component driving gear 1, the Nch mold TFT component which makes a switch TFT 10 to retention volume 6 and 
juxtaposition is arranged, and it considers as the configuration which discharges the gate voltage of the drive TFT5 
currently held with retention volume 6 to a grounding conductor 4 by making the gate add and turn on a blanking 
signal. 
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[0022] And a blanking signal is inserted in a predetermined period just before the next one-frame period starts to 
the gate voltage of the drive TFT5 by which one-frame period maintenance is carried out with retention volume 6, 
and applies a blanking to luminescence of an organic EL device 2. 
[0023] 

[Example] The example of this invention is explained below with reference to a drawing. 

[0024] [Example 1] drawing 1 is drawing showing the configuration of the component drive circuit per pixel of the 
active-matrix panel of one example of this invention. Moreover, drawing 2 is the top view showing the diaphragm 
structure of TFT (Thin Film Transistor; thin film transistor) in one example of this invention, and is the layout 
pattern showing the appearance of wiring of drive TFT5, the 1st switching element (TFT) 7, a switch TFT 10 and 
retention volume 6, and the meantime. 

[0025] If drawin g 1 is referred to, the component driving gear 1 is considered as the configuration which makes an 
organic EL device 2 drive in the active-matrix circuit which consists of the power-source line 3, a signal line 8, the 
control line 9, the 1st switching element 7, retention volume 6, drive TFT5, and a switch TFT 10. Predetermined 
driver voltage is impressed to the power-source line 3, and the grounding conductor 4 is grounded. And the gate 
voltage of the drive TFT5 currently held with retention volume 6 by arranging a Nch (channel) mold TFT 
component to the retention volume 6 of this active-matrix circuit and juxtaposition as a switch TFT10, and adding a 
blanking signal to them is discharged to a grounding conductor 4. 

[0026] It connects with the power-source line 3 directly, and the organic EL device 2 is connected to the grounding 
conductor 4 through the drive TFT5 of a Nch mold. The driver voltage impressed to a grounding conductor 4 from 
the power-source line 3 is impressed to a gate electrode through the 1st switching element 7, and this Nch mold 
drive TFT5 supplies the drive current (drain current) Iel corresponding to that electrical potential difference to an 
organic EL device 2. 

[0027] The end of retention volume 6 is connected to the gate electrode of drive TFT5 as an electrical-potential- 
difference maintenance means, and the other end of retention volume 6 is connected to the grounding conductor 4. 
The end of the 1st switching element 7 which is a switching means is connected to this retention volume 6 and the 
gate electrode of drive TFT5. 

[0028] It is different from the conventional component driving gear explained with reference to drawin g 9 , and in 
one example of this invention, a Nch mold TFT component is arranged as a switch TFT 10 to retention volume 6 
and juxtaposition, and it considers as the configuration which discharges the gate voltage of the drive TFT5 
currently held with retention volume 6 by adding a blanking signal to a grounding conductor 4. 
[0029] As the component driving gear 1 of one example of this invention is also shown in drawing 3 R> 3, it is 
used as some image display devices 100. That is, in this image display device 100, the organic EL device of an 
individual (mxn) is arranged and formed in the circuit board of a piece at the m line n train. 

[0030] Common connection of the m power-source lines 3 is made mutually, and DC power supply 1001 of a piece 
are connected. Common connection also of the m grounding conductors 4 is made mutually, and it is grounded by 
connecting with mass components, such as body housing (not shown). 

[0031] m signal drivers 1002 which generate a control signal are connected to each of m signal lines 8, 
respectively, and n control signal drivers 1003 which generate a control signal respectively to each of the n control 
lines 9 are connected separately. 

[0032] Furthermore, n blanking signal drivers 1004 which generate a blanking signal respectively to each of n 
blanking signal lines are connected to each. 

[0033] All of these drivers are connected to the integrated control circuit (not shown) of a piece, and this integrated 
control circuit carries out integrated control of the matrix drive with m signal drivers and n control signal drivers. 
[0034] In the case of an image display device, the signal driver 1002 supplies data signals, such as a video signal, 
as m lines, an electrical potential difference, or a current signal, and the control signal driver 1003 outputs 
horizontal scanning period [ every ] sequential and a driving signal. 

[0035] Moreover, the blanking signal driver 1004 outputs a blanking signal to the blanking signal line 20. This 
blanking signal is 1 frame period, and the following signal and following phase of a line (Rhine) are the signal 
shifted 1 level period every. 

[0036] Actuation of one example of this invention is explained. In drawing 1 , a control signal is inputted into the 
control line 9, the 1 st switching element 7 is made into an ON state, and the signal corresponding to the 
luminescence brightness of the organic EL device 2 as shown in drawing 4 (a) is inputted into a signal line 8 in this 
condition. 

[0037] Then, this signal (signal-line electrical potential difference) is held through the 1st switching element 7 of an 
ON state at retention volume 6. Since the maintenance electrical potential difference of this retention volume 6 is 
impressed to the gate electrode of drive TFT5, the driver voltage always impressed to the power-source line 3 is 
changed into a drive current by drive TFT5, and it is supplied to an organic EL device 2. 

[0038] The amount of currents of a drive current is equivalent to the electrical potential difference impressed to the 
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gate electrode of drive TFT5 from retention volume 6, and an organic EL device 2 will emit light by the brightness 
corresponding to the signal supplied to the signal line 8, and even if the 1st switching element 7 which inputs into a 
control terminal the control-line signal which shows this operating state to drawin g 4 R> 4 (b) is made into an OFF 
state, it is maintained with the maintenance electrical potential difference of retention volume 6. 
[0039] Then, a blanking is applied, as a switch TFT 10 turns on with the blanking signal shown in drawing^ (c) and 
the gate maintenance electrical potential difference of Drive TFT is shown in drawing 4 (d). 

[0040] Then, the current Iel as shown in an organic EL device 2 at drawing 4 (e) flows, and an organic EL device 2 
emits light by the brightness controlled separately, without changing for every frame and also sometimes confusing 
a current wave form. 

[0041] The die length of this blanking period is set as time amount to which a frame changes and the current wave 
form of drawing 4 (e) is not sometimes confused. 

[0042] In order for what is necessary just to be to raise brightness in the case of a spontaneous light corpuscle child 
like an organic EL device although brightness becomes dark as a screen if a blanking is applied during an one- 
frame period, it is advantageous to acquiring high contrast. 

[0043] In the image display device 100 possessing the component driving gear 1 of one example of this invention, 
since light is emitted by right brightness, without confusing the organic EL device 2 of the individual (mxn) 
arranged in all directions in an one-frame period, a gradation expression is correctly carried out per pixel, and 
brightness change can express the high image of contrast also as the quick large screen of a motion. 
[0044] [Example 2] The 2nd example of this invention is explained below. Drawing 5 is drawing showing the 
configuration of the 2nd example of this invention. If drawing 5 is referred to, the component drive circuit 51 of the 
2nd example of this invention is equipped with the 1st and 2nd switching element 57 and 62, and constitutes 
current Miller circuit from conversion TFT61 and drive TFT55. 

[0045] In said 1st example, although the voltage signal is impressed to the signal line 58, in the 2nd example of this 
invention, the signal impressed to a signal line 58 is changed into a current signal. 

[0046] In this case, a control signal is inputted into the control line 54, the 1st and 2nd switching elements 57 and 
62 are controlled to an ON state, and the signal current corresponding to the luminescence brightness of an organic 
EL device 52 is inputted into a signal line 58 in this condition. 

[0047] Then, this signal current is inputted into conversion TFT61 through the 2nd switching element 62, and is 
changed into a signal level, and this signal level is held through the 1st switching element 57 at retention volume 
56. 

[0048] Since the maintenance electrical potential difference of this retention volume 56 is impressed to the gate 
electrode of drive TFT55, the driver voltage always impressed to the power-source line 53 is changed into a drive 
current by drive TFT55, and it is supplied to an organic EL device 52. 

[0049] Since the amount of currents of a drive current is equivalent to the electrical potential difference impressed 
to the gate electrode of drive TFT55 from retention volume 56, an organic EL device 52 will emit light by the 
brightness corresponding to the signal current supplied to the signal line 58, and even if, as for this operating state, 
the 1st and 2nd switching element 57 and 62 is made into an OFF state, it is maintained with the maintenance 
electrical potential difference of retention volume 56. 

[0050] And a predetermined blanking period can be established at the period of the last of the maintenance period 
of one frame by adding a blanking signal to the switch TFT60 formed in retention volume 56 and juxtaposition like 
said 1st example. 

[0051] Drawing 6 is a timing chart for explaining actuation of the 2nd example of this invention. Although this 
operating state is the same as that of the timing chart of said 1st example shown in drawing 4 almost if drawing 6 is 
referred to, it is different that the output of the 2nd switching element 62 has become pulse-like as shown in 
drawing 6 (a). 

[0052] Also in the image display device using the component driving gear of the 2nd example of this invention, 
which phenomenon with insufficient fault of the screen by brightness being confused also on a screen whose 
brightness change a motion is quick and is large and contrast is avoidable like said 1st example. 
[0053] And it sets to the component driving gear 51 of the 2nd example of this invention. Since drive TFT55 and 
conversion TFT57 form current Miller circuit, Even if drive TFT55 does not demonstrate a desired operating 
characteristic for a manufacture error, if only it is changing the operating characteristic equally according to the 
manufacture error with the same conversion TFT61, the drive current which drive TFT55 changes from driver 
voltage will be equivalent to the control current supplied to conversion TFT61. 

[0054] For this reason, the image display device which could supply the drive current which was correctly 
equivalent to the signal current of a signal line 58 to the organic EL device 52, and used this component driving 
gear 5 1 can display the image by which gradation was carried out per pixel in good quality. 
[0055] [Example 3] The 3rd example of this invention is explained below. Drawing 7 is drawing showing the 
configuration of the 3rd example of this invention. As shown in drawing 7 , the parasitic capacitance between the 
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drain which can be done in the 3rd example of this invention in case a switch TFT 10 is manufactured, and the 
source is used as retention volume 71. Other configurations and actuation are the same as that of the 1st above 
mentioned example. 

[0056] In the 3rd example of this invention, since component structure can be made small, when it constitutes an 
image display device, the large numerical aperture of a component can be taken and the effectiveness that 
brightness can be raised can also be expected. 

[0057] Moreover, the switch TFT of you arranging in which part, as long as it is the location which can intercept 
the drive current of a component, and TFT being changed into the thing of a P channel, and the polarity of each 
member being changed to which a blanking is applied with a natural thing is natural. 
[0058] 

[Effect of the Invention] By according to this invention, having equipped the capacity and juxtaposition holding the 
gate voltage of a driver element with the switch in the component drive circuit, and having considered as the 
configuration which establishes a blanking period just before the next frame period of an one-frame period, as 
explained above The effectiveness that generating of which phenomenon with insufficient fault of the screen by 
brightness being confused and contrast can be avoided, good contrast can be acquired, and image quality can be 
improved also on a screen whose brightness change a motion is quick in an image display device, and is large is 
done so. 

[Translation done.] 
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[Drawing 6] 
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[Translation done.] 
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